ムゲン ジゲン ジュン モンテカルロホウ カクリツ スウチ カイセキ ニ オケル ショモンダイ by 杉田, 洋
Title無限次元準モンテカルロ法(確率数値解析に於ける諸問題)
Author(s)杉田, 洋










[$0’.1$ ) 2 $\{0_{i} 1\}\propto$ $\{X_{n}\}_{n}^{\infty_{=1}}$
$\{0_{i} 1\}\propto$ $F$
$\frac{1}{K}\sum_{n=1}^{K}F(X_{n})arrow\int_{\{0,1\}\infty}F(\xi)P(d\xi)_{i}$ $Karrow\infty_{i}$































$(\{0,1\}^{\infty}, P)$ (1) $\{0,1\}^{\infty}$




(Weyl ) (Weyl ) 1
(C.f. [3][11] [5] $p54$)
2 $M$- ([6])0
3 $M$- rand$om$ walk
([9])
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Theorem 1 $x_{1}\in[0,1$ ) \alpha $>0$ $\{x_{n}\}_{n=1}^{\infty}$
$x_{n}=(x_{n-1}+\alpha)mod 1$ , $n=2,3,$ $\ldots$




$\varphi(\xi)$ $;= \sum_{n=1}^{\infty}\frac{\xi^{(n)}}{2^{n}}$ , $\xi=\{\xi^{(n)}\}_{n=1}^{\infty}\in\{0,1\}^{\infty}$
$\varphi$ $(\{0,1\}^{\infty}, P)$ $([0,1),$ $dx$ )
([1] )
Theorem 2 ([8]) $\{x_{n}\}_{n}^{\infty_{=1}}$ Theorem 1 $[0,1$ )
$\{0,1\}^{\infty}\ni X_{n}$ $:=\varphi^{-1}(x_{n})$ , $n=1,2,\ldots$
$\{0,1\}^{\infty}$ $F$
$\frac{1}{K}\sum_{n=1}^{K}F(X_{n})arrow\int_{\{0,1\}\infty}F(\xi)P(d\xi)$ , $Karrow\infty$ , (3)
Proof. $F$ cylindrical function $Fo\varphi^{-1}$ $[0,1$ )
Riemann Theorem 1 $\varphi$ (3)
$F$ cyhndfical functions $Fo\varphi^{-1}$ $[0,1$ )
Riemann (3)
o
Theorem 2 $\{0,1\}^{\infty}$ $\{0,1\}$-
”
$\{0,1\}$\infty
$1_{\{S_{n}=a\}}$ cylindrical function $P(S_{m}=a)$
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$($ ... $)$ 2 2 \pi
$x_{1}=\pi-3=0.1415926535\ldots=(0.00100100001\ldots)_{2}$
2 4 $\alpha$ $x_{1}$
2 2 3,000
$S_{500}$ $K=10,000,000$ 2 540
500 2 40
32 5 Pascal 6 $S_{500}$
10,000,000 19 1
140 S500 70,000 $0$ 1
$\{0,1\}$-
$S_{500}$ $K=1,000$
$10,000$ 100,000 1,000,000 10,000,000
Theorem 2 $K$
$\frac{1}{K}\sum_{n=1}^{K}1_{\{s_{\overline{o}t)[]}=a\}}(X_{n})$, $-500\leq a\leq 500$
4 Diophantus
5NEC PC-9801RA(20MHZ)
6Turbo-Pascal Ver.5.5 (Borland )
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“ $S_{500}$ ”
1,000 samples 10,000 samples










Fig.2 500 random walk
( 10,000,000)
-1/2










500 random walk $2^{500}$
i.i.d.
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Fig.2 24 random walk $(Fig.4)$
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